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This paper provides international comparisons of relative levels of unit labour costs (ULC) for several 
OECD countries relative to the United States. The estimates are based on the Total Economy 
Database and the 60-Industry Database of the Groningen Growth and Development Centre (GGDC), 
and are also included in the Key Indicators of the Labour Market of the International Labour Office 
(ILO). The paper discusses the concept of relative ULC measures in comparison to other measures of 
competitiveness. It presents the main results for manufacturing and total economy measures of ULC, 
and makes two digressions, firstly by also presenting results for some major manufacturing sectors for 
a few large European countries and the U.S. and, secondly, by showing some comparable results for 
developing countries. An important observation from this paper is that relative productivity levels 
tend to move more or less in tandem with relative labour cost levels so that unit labour cost levels are 
closer between countries than labour cost levels per se. However, unit labour cost levels are certainly 
not identical between countries, as there are important deviations due to short term movements in 
relative prices (related to fluctuation in the nominal exchange rate) and differences in industrial 
structure. Whereas some of the differences cancel out at the aggregate level, differences in industry 




* This paper is written as a contribution to the latest edition of the Key Indicators of the Labour Market, Fourth 
Edition, International Labour Office, Geneva, 2005. Some small editorial changes were made compared to the 




The presentation and use of measures of labour productivity and unit labour cost has been a core 
element of the research programme of the Groningen Growth and Development Centre (GGDC) and 
The Conference Board. In a range of publications attention has focused on productivity as an 
important contributor to the improvement in living standards, the creation of better jobs and social 
development.1 Since 1999 these measures are also included with the Key Indicators of the Labour 
Market (KILM) database of the International Labour Office (ILO).2 Productivity measures are also 
useful for studies of international competitiveness. Countries with rapid productivity growth rates are 
better positioned to sell their products and services at lower prices. However, competitiveness is not 
only determined by productivity, but also by the cost of inputs in the production process. Indeed, a 
well-known measure of international competitiveness combines labour cost and productivity into a 
single measure of labour cost per unit output. Unit labour cost (ULC) measures have been widely used 
for international comparisons of cost competitiveness, but have been mainly compared in terms of 
ULC trends or real effective exchange rates (REER). The focus of this paper will be on relative levels 
of unit labour costs, which is a rather unique measure not widely used elsewhere.3 
 
In section 2, the unit labour cost measure is defined and its usefulness and limitations for a 
study of competitiveness are discussed. Section 3 provides an international comparison of 
productivity and unit labour cost for a group of mainly advanced and medium-income countries which 
are included in the GGDC database. Section 4 provides an extension to a more detailed breakdown of 
unit labour cost measures by seven major manufacturing industry groups for three large advanced 
countries (France, Germany and the UK) relative to the U.S.. Section 5 includes a discussion of unit 
labour cost measures for some major developing countries. Finally, section 6 summarizes the main 
findings and considers the implications for the creation and remuneration of jobs in advanced and low 
income countries. 
 
2. Definition of Unit Labour Cost, Applications and Limitations 
 
Unit labour cost (ULC) is defined as the cost of labour required to produce one unit of output in a 
particular industry, sector or the aggregate economy. ULC indices can be directly compared between 
countries. For example, the U.S. Bureau of Labor Statistics (BLS) provides international comparisons 
of manufacturing productivity and unit labour cost trends for 15 advanced countries.4 The ULC series 
are expressed both in terms of the national currency basis as well as corrected for changes in the 
currency exchange rate relative to the US dollar. BLS also constructs a trade-weighted index of the 
ULC trends for all of the U.S.’ major trading partners using weights that take account of both bilateral 
trade and the relative importance of  “third country” markets”. The OECD publishes trade-weighted 
                                                     
1 See, for example, van Ark and McGuckin (1999), McGuckin and van Ark (2005), van Ark, Duteweerd and 
Frankema (2004). See also ILO (2004). 
2 See, for example, ILO (1999, 2001, 2003). 
3 For earlier papers on this issue see, for example, van Ark (1995, 1996) and van Ark and Monnikhof (2000). 
4 See BLS website for estimates of  Hourly Compensation--International Comparisons and Productivity and 
Unit Labor Costs--International Comparisons (http://www.bls.gov/fls/home.htm). 
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ULC indexes for each OECD country using the trading structure relative to 41 trading partners.5 Some 
organizations, such as the IMF, publish real effective exchange rates (REER) which are obtained by 
deflating each country’s (trade-) weighted index of the bilateral nominal exchange rate by a similarly 
weighted index of unit labour costs of other countries relative to unit labour costs at home.6  
 
In this paper we focus on a comparison of relative levels of unit labour cost, which allows 
comparisons of cost competitiveness in absolute terms not just in relative terms.7 Such level 
comparisons shed light on several key debates in the area of international competitiveness. For 
example, high wage countries are often concerned about their relatively high level of labour cost in 
producing particular goods and services compared to low wage countries, in particular to the extent 
that such lower labour costs are the result of lower taxation, smaller social security payments, lower 
expenses on high-skilled labour for R&D and innovation and – in some cases – lower labour 
standards. On the other hand, low wage countries often complain about protectionist tariff and non-
tariff measures of high wage countries that hinder exports of goods and services in which low income 
countries have a comparative advantage. Such protectionist measures not only directly impact exports 
but also limit technology transfer to developing countries through restricting imports.  
 
The unit labour cost measure is a ratio that is constructed from a numerator reflecting the 
major cost category in the production process (which is labour compensation) and a denominator 
reflecting the output from the production process (GDP or value added). Countries with a low level of 
ULC relative to other countries may be regarded as competitive. In the short run an improvement in 
cost competitiveness may lead to employment losses in particular industries. But in the longer run 
countries may be able to gain larger shares of the world market and hence create more jobs. 
 
The meaning of the ULC concept might be even better understood when expressed in terms of 
the ratio of labour compensation per unit of labour (for example, the wage or the total labour cost per 
employed person or per hour worked) and the productivity of labour (measured as output per 
employed person or per hour). It shows that a country can improve its competitiveness either by 
decreasing its labour cost per person employed or raising the productivity performance. This implies 
that an economy can apply different strategies to improve competitiveness, for example, by 
moderating wage growth in order to cut on cost, raise productivity to create more output, or find an 
appropriate mix of both strategies. 
 
A specific characteristic of unit labour cost measures is that the numerator, which reflects the 
labour cost component of the equation, is typically expressed in nominal terms, whereas the 
denominator, which is output or productivity, is measured in real or volume terms. This implies that, 
when comparing unit labour cost levels across countries, the level of wages or labour compensation is 
converted at the official exchange rate: it represents the cost element of the arbitrage across countries. 
In contrast, output or productivity relates to a volume measure as it resembles a quantity unit of 
                                                     
5 See OECD Economic Outlook. Sources and Methods http://www.oecd.org/eco/sources-and-methods). See 
also Durand et al. (1998). 
6 See IMF, World Economic Outlook, Statistical Appendix  
(http://www.imf.org/external/pubs/ft/weo/weorepts.htm). See also Turner and Golub (1997). 
7 For a comprehensive overview of price and cost competitiveness measures see, for example, Turner and Van 
‘t Dack (1993). 
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output. Hence for level comparisons output needs to be converted to a common currency using a 
purchasing power parity instead of the exchange rate, so that comparative output levels are adjusted 
for differences in relative prices across countries. 
 
Hence the unit labour measure represents the current cost of labour per “quantity unit” of 
output produced. For an analysis in terms of comparative levels between countries A and B this 
implies:8 
 
ULCAB = [(LCA/ERAB)/LCB] / (YA/PPPAB)/YA] 
 
where ULC stands for unit labour cost, LC for total labour compensation, Y for total output 
(or value added), ERAB for the official nominal exchange rate between countries A and B and PPPAB 
for the purchasing power parity for output in country A relative to country B. Dividing labour 
compensation and output by employment or total hours worked, gives the labour cost per labour unit 
(lc) and labour productivity (y): 
 
ULCAB = [(lcA/ERAB)/lcB] / (yA/PPPAB)/yA] 
 
Equation (2) can be rewritten to decompose the difference in unit labour cost between country 
A and country B into three components, i.e., the difference in nominal labour cost per person, the 
difference in nominal labour productivity (that is unadjusted for differences in price levels) and the 
differences in relative price levels: 
  
log (ULCA – ULCB)= log (lcA/ERAB – lcB) – log (yA/ERAB – yB)  
– log (ERAB - PPPAB) 
 
All these components contribute in their own way to differences in cost competitiveness 
between the two countries, and will be discussed in more detail below. 
 
Unit labour costs are most easily measured and best understood for tradable sectors of the 
economy, in particular for the manufacturing sector which produces most internationally tradable 
products. The unit labour cost measure, however, is also useful for analysis at the level of the 
aggregate economy. However, the precise interpretation of a change in ULC or a difference in ULC 
levels across countries always depends on the source from which the change originates. For example, 
an increase in labour costs can result from upward wage pressure or from a slowdown in productivity 
growth. The upward wage pressure may be largely an external phenomenon triggered by an 
appreciation of a country’s currency, or it may have a domestic cause due to, for example, a shortage 
on the labour market. A productivity slowdown may be caused, for example, by a rise in the sectoral 
share of services sector, as seen in many developed (industrialized) countries. Services productivity 
usually grows more slowly than manufacturing productivity, whereas the development of labour cost 
                                                     
8 In this paper levels are compared for each individual country with the United States only. But countries may be 
compared between each other through the U.S.. The use of trade-weighted ULC levels indices is an issue for 
future work. In terms of growth rates, the change in unit labour cost can be written as ∆ULC = ∆LC / [∆Y/∆P] 
where P stands for the price of output, and the symbol ∆ indicates the change over time. 
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is often less diverse across sectors. But slow productivity growth may also be due to lack of 
technological progress or slow reforms in product and labour markets. The causes of the changes in 
unit labour costs, therefore, have important implications for labour and product market policies, 
technologies and innovation policies as well as foreign trade policies.  
 
Before returning to the more direct use of ULC measures for tradable sectors, it should be 
stressed that a change in unit labour cost in the non-tradable sector also impacts the tradable sector, in 
particular when non-tradable products or services are used as an input by the tradable sector. 
Moreover, many service industries are becoming more tradable themselves, which is an indication 
that the distinction between tradable and non-tradable sectors of the economy is becoming 
increasingly anachronistic. An exclusive focus on unit labour cost in the manufacturing industry may 
therefore be a too restrictive approach to study competitiveness. 
 
Even for tradables, the ULC index should not be interpreted as a comprehensive measure of 
competitiveness for several reasons. Firstly, ULC measures deal exclusively with the cost of labour. 
Even though labour costs account for the major share of inputs, the cost of capital and intermediate 
inputs can also be crucial factors for comparisons of cost competitiveness between countries.9  
Secondly, the measure reflects only cost competitiveness. In the case of durable consumer and 
investment goods, for example, competitiveness is also determined by other factors than costs, 
notably by technological and social capabilities and by demand factors. Improvements in product 
quality, customization or improved after-sales services are not necessarily reflected in lower ULC.  In 
the literature on competitiveness inspired by Michael Porter, attention is given not only to factor 
inputs, but also to demand conditions, the presence of local suppliers and clusters, and an environment 
that encourages investment, innovation and competition.10 Thirdly, measures of cost competitiveness 
may be distorted by the effects from, for example, bilateral market access agreements, direct and 
indirect export subsidies and tariff protection.  
 
Unit labour cost measures also do not have the same coverage as some of the broader 
composite competitiveness indicators which have gained much popularity in recent years. These 
broader indicators include measures of economic performance, innovative capacity, structural change, 
improved living standards and social conditions. Selections of such indicators are taken on board in 
composite indicators such as, for example, the “World Competitiveness Index” of the International 
Institute for Management Development (IMD), the “Growth and Business Competitiveness Indexes” 
of the World Economic Forum (WEF), the “Structural Indicators” of the European Union and the 
“Human Development Index” of the United Nations. Individual countries, such as Ireland, Japan, the 
United Kingdom and the United States also developed their own competitiveness indicators. Although 
such indicators are more comprehensive than the unit labour cost measures used here, the individual 
components address very different aspects of the competitiveness process and an aggregation into one 
composite indicator may therefore be very sensitive to the underlying components used in the index. 
 
 
                                                     
9 One might argue that with greater international tradability of capital and intermediate inputs, labour input is 
the key determinant of cost competitiveness as it is much less mobile across countries. 
10 See Porter (1990). See also Fagerberg et al. (2005). 
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3. Unit Labour Cost Measures in KILM 
 
In KILM the unit labour cost series are based on measures of GDP, value added and labour 
compensation from the national accounts, in combination with aggregate measures of employment 
and working hours from the labour force or employment statistics. There are several advantages to 
using national accounts-based measures instead of measures from, for example, industry statistics, 
wage cost surveys, etc.. The first advantage is that the national accounts-based measures are 
comprehensive in terms of their coverage of activities. For example, national accounts are intended to 
cover all firms in an industry. Secondly, the output and labour compensation measures (and in some 
cases also the employment and hours measures) are consistently measured in the framework of the 
national accounts, covering the same activities by industry or sector.11 This is particularly important 
for comparisons of levels of productivity and labour costs. Thirdly, when based on national accounts, 
the measures obtained for the manufacturing sector can be directly compared to those for the 
aggregate economy.  
 
Total labour compensation in the national accounts does not only include gross wages and 
salaries of employees payable in cash or in kind, but also other costs of labour that are paid by 
employers, including employers’ contributions to social security and pension schemes (whether public 
or private) including imputed social contributions providing unfunded social benefits. However, an 
important disadvantage of the national accounts measure of labour compensation is that it refers to 
employee compensation only. It does not include the compensation of self-employed persons which is 
by definition part of “other income” in the national accounts, including income on capital, profits, 
etc.. To obtain a measure of total labour compensation per unit of output, the labour income for self-
employed persons is therefore imputed assuming the same labour compensation for a self-employed 
person as for an employee. This adjustment can of course only be made when the number of self-
employed persons is known separately from employees, which is an important constraint determining 
the number of countries for which such measures can be included. 
 
Figures 1-6 present the comparative measures of labour productivity, labour compensation 
per hour worked and unit labour cost relative to the U.S. for the manufacturing sector for the period 
1980 to 2003. As mentioned before, unit labour cost comparisons in manufacturing have a more 
straightforward interpretation from the perspective of international competitiveness, because the 
manufacturing sector mainly consists of goods that are – at least in principle – internationally 
tradable. These numbers are only available for OECD countries, but include some of the new member 
states, including the Czech Republic, Hungary, Korea, Mexico and Poland.12  
 
Strikingly all charts show that the relative levels of labour productivity exhibit a much greater 
stability than the series of labour compensation (and, as a result, also of unit labour cost). The reason 
for this is obvious as the productivity measures are compared in terms of volume measures, using a 
                                                     
11 Following one of the key recommendation in the 1993 System of National Accounts, many countries are 
presently integrating measures of labour input in the framework of national accounts which will further improve 
the accuracy of unit labour cost measures. 
12 See Section 5 for a more detailed discussion of unit labour cost measures for low income economies outside 
the OECD area. 
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specific PPP for manufacturing products.13 In contrast, labour compensation is expressed in nominal 
terms, and converted into US$ with the nominal exchange rate. In each chart the index of the nominal 
exchange rate for each country or country group relative to the US dollar is benchmarked on 1980.14  
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Fig. 2: Average Labour Compensation, Labour Productivity and Unit Labour Cost,  Manufacturing,





















                                                     
13 The manufacturing PPPs are for the benchmark year 1997. For more details on the derivation of the PPP for 
manufacturing products, see Timmer et al. (2005). 
14 For country groups the nominal exchange rate is weighted at the yearly PPP-converted GDP of each country 
in the group. 
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Fig. 4: Average Labour Compensation, Labour Productivity and Unit Labour Cost, Manufacturing 

















Index to US$ (1980=100)
 
 9


















Index to US$ (1980=100)
 
 














Labour Productivity         
Unit Labour Cost             





The development of the relative levels of labour compensation is generally strongly related to 
the nominal exchange rate. For example, the nominal exchange rate of the EU-15 countries in Figure 
1, representing the pre-2004 membership of the European Union, shows a strong depreciation of the 
European currencies to the US dollars during the first half of the 1980s, which goes together with a 
rapid decline in labour compensation and ULC in EU manufacturing relative to the United States. 
During the mid 1980s the rapid depreciation of the US dollar, worsened the competitive position of 
European countries. Despite much higher income taxes and social security contributions, relative 
labour cost in the EU-15 mostly remained below the U.S. level until the mid 1990s. However, as 
labour productivity also remained below the U.S. level by between 15 and 20%-points, unit labour 
cost remained above the U.S. level for most of the period. Hence it was not so much high labour cost, 
but lower productivity that has threatened the competitive position of the EU-15 until the end of the 
1990s. 
 
Since the mid-1990s, and in particular since 2000, the manufacturing productivity gap 
between EU-15 and the United States has widened. Due to the rather strong depreciation of most 
European currencies (and since 1999 also the euro) relative to the US dollar, the lower compensation 
levels in terms US dollars more than offset Europe’s lower productivity levels. But since 2001 the 
combined increase in the EU-U.S. manufacturing productivity gap and the appreciation of the euro, 
has led to a significant worsening of the unit labour cost position in Europe which was about the same 
as in the U.S. in 2002.15 
 
Figure 2 shows the average comparative performance of three of the ten new member states 
of the European Union (Czech Republic, Hungary, and Poland). Relative levels of productivity and 
labour compensation are much lower than in the U.S. and the EU-15. As the comparative wage levels 
are even lower than comparative productivity levels, the new member states show a significant 
advantage in terms of ULC levels at approximately 70% of the U.S. level. The depreciation of the 
currencies of these countries relative to the US dollar has further benefited the competitive position of 
these countries, but the latter trend has reversed somewhat since 2000. 
 
Figure 3 compares the Japanese performance relative to the U.S. manufacturing sector. 
Strikingly the manufacturing ULC level in Japan is not only high relative to the U.S., but also in 
comparison with the EU-15 (Figure 1). Productivity levels in Japanese manufacturing have been 
considerably lower than in Europe for the whole period. During the early 1990s the ULC gap between 
Japan and the rest of the advanced world strongly increased as a result of a rise in relative labour cost, 
which was partly aggravated by an appreciation of the Japanese yen relative to the U.S. dollar. Since 
the mid-1990s the manufacturing ULC gap has fallen considerably due to a moderation in wage 
growth in Japan and an improvement in the comparative productivity performance of Japanese 
manufacturing. 
                                                     
15 As all measures presented here are in terms of levels relative to the United States, keeping the U.S. level 
constant over time, the growth performance of the U.S. itself is hidden from these charts. Figure A1 in the 
appendix shows that unit labour cost in U.S. manufacturing has only slightly risen by about 10% between 1980 
and 2003 (with a peak around 1990), which is the combined result of an increase in nominal labour cost in 
manufacturing by about 275% and an increase in manufacturing labour productivity of 250%. Hence in most 
cases the declines in labour cost and productivity of other countries relative to the U.S. do not represent absolute 
declines but only accelerations or decelerations relative to the U.S. performance in manufacturing. 
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The estimates in Figure 4 focus on the comparative performance of two OECD member 
states which are not part of the European Union, namely Australia and Canada. The average 
performance of these two countries is much closer to that of the U.S., although unit labour cost levels 
have remained somewhat below the U.S. level for most of the period. 
 
Figures 5 and 6 show the results for two countries which have only recently become members 
of the OECD. Both Korea (Figure 5) and Mexico (Figure 6) started from much lower productivity 
levels than the U.S., but the two countries exhibited quite different trends. In Korean manufacturing 
the trends in comparative productivity and relative labour cost levels have moved strongly together. 
Already by the end of the 1980s, Korea’s ULC level in manufacturing had reached the U.S. level, and 
it moved even beyond the U.S. during the early 1990s. The economic collapse of the Asian economies 
as a result of the financial crisis led to a strong depreciation of the Korean won, improving its ULC 
position relative to U.S. manufacturing at the end of the 1990s. Meanwhile Korean manufacturing 
productivity has continued to catch up with the U.S. level. Although the manufacturing productivity 
level in Korea remains considerably lower than in the U.S., the gap in productivity has been reduced 
from 90%-points in 1980 to only 60%-points in 2003. 
  
In Mexico (Figure 6), manufacturing labour productivity and labour compensation has 
continuously deteriorated relative to the U.S.. Comparative productivity levels in manufacturing fell 
from about 25% of the U.S. level in 1980 to only 10% in 2002. Part of the widening in the 
productivity gap is due to the rapid acceleration in U.S. productivity growth, but labour productivity 
in Mexican manufacturing also declined slightly in absolute terms. The unit labour cost level in 
Mexican manufacturing has remained below the U.S. level virtually throughout the period 1980-2002. 
But recently it approached the U.S. level very closely as the relative decline in productivity went 
together with a slight rise in labour cost levels relative to U.S. manufacturing. 
 
As discussed above, productivity, labour compensation and unit labour cost can also be 
measured for the aggregate economy. Figures A3 to A8 show the series for the aggregate economy 
which may be compared to those for manufacturing in figures 1 to 6. On the whole, labour 
productivity levels relative to the U.S. are higher for the aggregate economy than for manufacturing. 
This indicates that productivity levels in non-manufacturing industries – in particular in service 
industries – are generally closer to the U.S. level than in manufacturing. In the EU-15, the gap 
between manufacturing and non-manufacturing productivity has significantly increased since 1980, as 
the manufacturing sector stayed at approximately 80% of the U.S. productivity level whereas 
productivity in the aggregate economy improved more than 90% of the U.S. level in 1995 (although 
the aggregate productivity level has declined somewhat since 1995). In Japan the differences between 
manufacturing and non-manufacturing productivity levels relative to the U.S. has declined, as 
manufacturing has caught up more rapidly with the U.S. than non-manufacturing industries in Japan.16 
                                                     
16 In this light it is also useful to compare the change in labour productivity, labour compensation and 
unit labour cost between the aggregate economy and manufacturing. Figure A2 in the appendix shows 
that unit labour cost for the aggregate U.S. economy has increased much faster (at almost 90% 
between 1980 and 2002) than in manufacturing (at only 10%). This is mainly due to the much slower 
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Relative levels of labour compensation for the aggregate economy have also generally been 
closer to the U.S. level than labour compensation levels in manufacturing. However, there are 
differences between the various countries or country groups with important implications for the unit 
labour cost position. For example, manufacturing unit labour cost levels in the EU-15 have increased 
more relative to the U.S. than those for the aggregate economy. This implies that the manufacturing 
sector in Europe has become less competitive in terms of labour cost per unit of output compared to 
the rest of the economy. In contrast the competitiveness position in Japanese manufacturing has 
improved relative to the rest of the economy. In Korea the ULC level in manufacturing worsened 
considerably during the early 1990s, but since the financial crisis at the end of the 1990s it recovered 
faster than for the aggregate the economy. Despite relatively low productivity levels in Mexican 
manufacturing, the sector is much more competitive relative to the U.S. than the non-tradable sectors 
of the economy. 
 
In summary, the analysis in this section has shown that even within the group of most 
advanced countries in the world economy (which are all members of the OECD), there are significant 
differences between countries and country groups in the comparative performance of labour 
productivity, labour compensation and unit labour costs. In general there is a greater stability in 
relative levels of labour productivity than in relatively levels of labour compensation. Still, when 
taking account of the impact of short term changes in the nominal exchange rates, labour 
compensation levels tend to move in tandem with productivity levels, so that international differences 
in unit labour costs are smaller then differences in labour cost and productivity.  
 
Still, there remain significant differences in unit labour cost levels even in a tradable sectors 
such as manufacturing. In addition to the short term exchange rate movements, such differences may 
be partly related to differences in industrial structure. The latter issue will be addressed in some more 
detail in the Section 4. Some of the differences may also be caused by remaining measurement issues. 
For example, even though the measure of labour compensation in the national accounts is the most 
comprehensive, including income taxes and social security contributions, the precise administration of 
such administrative costs may lead to differences between countries. Moreover the imputation of 
labour cost for self-employed on the basis of compensation of salaried employees can introduce 
significant errors in the estimation. Such problems may increase when low income countries are 
included in the comparison, which will be discussed in more detail in Section 5. 
 
 
4. Unit Labour Cost and Productivity in Manufacturing Branches 
 
The comparisons of productivity and unit labour cost for the aggregate economy and even for 
a broad sector such as manufacturing, hides important details at industry level. In international trade, 
some countries will develop comparative advantages in particular industries. When productivity and 
labour cost levels differ between industries, this may impact the aggregate comparison of unit labour 
cost even if there are no differences between countries at industry level. 
                                                                                                                                                                     
increase in labour productivity in the aggregate U.S. economy (about 50% between 1980 and 2003) 
compared to manufacturing (an increase of 250% in labour productivity). 
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A more detailed comparison of ULC within manufacturing requires consistent measures of 
output, compensation and labour input for individual industries. These are available for a more limited 
number of countries. By way of illustration, tables 1 to 3 show a breakdown of total manufacturing 
into seven major industry groups for labour productivity (table 1), labour compensation (table 2) and 
unit labour cost (table 3) for three major European countries (France, Germany and the UK) relative 
to the United States from 1980 to 2003.17  
 
Table 1 shows that the German and French manufacturing sectors show a substantial erosion 
of productivity levels relative to the U.S.. Much of the widening of the manufacturing productivity 
gap between these countries is due to the much smaller share of ICT-producing industries in the 
European countries. The industries producing products in the area of information technology (IT) 
hardware and communication (C) equipment have shown by far the faster productivity growth rates, 
in particular since the 1990s.18  
 
In addition to machinery and equipment, German manufacturing also shows a widening of the 
productivity gap in textiles and chemicals, but an improvement relative to the U.S. in food, beverages 
and tobacco and “other manufacturing industries”. As for the aggregate figures discussed in section 3, 
the relative levels of wage compensation in Table 2 are strongly affected by the change in the 
nominal exchange rate. The depreciation of the euro between 1995 and 2000 has led to a strong 
decline in relative wage rates across the board. But in 2000 relative labour cost in German textiles was 
still higher than in the U.S., whereas relative labour cost were lowest by far in the food manufacturing 
industry. Table 3 shows that in 2003, German ULC levels were clearly lower than those in the U.S. in 
food manufacturing, chemicals and other manufacturing, but not in textiles, metal products, and ICT 
and non-ICT machinery. 
 
The comparative productivity results for the manufacturing sector in France are also quite 
large, but in all sectors except ICT machinery, the levels are above those in Germany. As for 
Germany, the improved performance of the food sector and other manufacturing is also found for 
France, but – in contrast to Germany – French productivity levels in non-ICT machinery improved 
relative to the U.S. as well. Moreover the widening of the productivity gap in French manufacturing 
relative to the U.S. since 1995 is not as big as in Germany. With the exception of non-ICT machinery, 
relative labour costs were also slightly higher in France than in Germany, but the difference was not 
as big as for productivity. At the aggregate level, labour cost in France stayed just below that of 
Germany. As a result relative unit labour cost levels in France were at or below the German levels for 
all sectors (except ICT machinery) and for total manufacturing. Compared to the U.S. ULC levels 
were higher in France for textiles and ICT machinery. 
                                                     
17 See van Ark (1995, 1996) for similar measures for the period 1970 to 1990. 
18 It should be stressed that actual comparative levels are affected by the choice of the benchmark PPP, 
which is 1997 in this study. The relative level might be different if PPPs for, for example, 2002 would be used 
as the benchmark PPP, because the weights will be different between industries. The further a year is away from 
the benchmark year, the more likely it is that the relative level is distorted by the weights of the benchmark year. 
But unlike the actual comparative levels, the change in relative levels will remain unchanged irrespective of the 
choice of the benchmark PPP.  
  
Table 1: Labour Productivity Levels (Value Added per Hour Worked) by Major Manufacturing branch, 1980-2003, US=100 
 1980 1985 1990 1995 2000 2003 
Germany       
Food, beverages and tobacco 55.5% 53.0% 60.1% 56.7% 73.2% 70.6% 
Textiles, apparel & Leather 77.6% 71.0% 82.8% 78.7% 77.4% 60.1% 
Chemicals & allied products 132.4% 100.0% 95.1% 108.2% 114.1% 107.9% 
Basic and Fabricated metal products 79.7% 81.2% 86.4% 86.8% 86.3% 84.8% 
Machinery and equipment: of which       
ICT-producing 110.0% 147.7% 104.9% 67.7% 74.9% 69.2% 
Non-ICT-producing 70.5% 71.7% 73.1% 75.0% 72.8% 65.8% 
Other manufacturing 80.0% 78.5% 85.2% 98.6% 108.0% 101.4% 
       
Total Manufacturing 97.0% 92.0% 92.2% 88.8% 80.1% 72.1% 
       
France       
Food, beverages and tobacco 76.4% 62.6% 77.2% 70.3% 84.3% 87.2% 
Textiles, apparel & Leather 96.5% 78.7% 80.2% 80.5% 83.2% 77.9% 
Chemicals & allied products 211.2% 106.8% 120.9% 147.2% 156.4% 151.4% 
Basic and Fabricated metal products 101.4% 116.5% 105.6% 101.9% 100.3% 97.3% 
Machinery and equipment: of which       
ICT-producing 176.8% 196.2% 127.7% 85.2% 72.3% 52.7% 
Non-ICT-producing 54.5% 61.1% 63.2% 76.5% 89.1% 86.9% 
Other manufacturing 71.0% 81.3% 88.2% 98.5% 109.2% 111.8% 
       
Total Manufacturing 99.1% 90.0% 91.8% 94.8% 92.6% 87.9% 
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Table 1: Continued 
 1980 1985 1990 1995 2000 2003 
United Kingdom       
Food, beverages and tobacco 55.3% 58.6% 71.3% 68.8% 82.8% 87.2% 
Textiles, apparel & Leather 81.1% 65.9% 77.7% 75.3% 73.8% 65.4% 
Chemicals & allied products 94.1% 84.7% 90.1% 105.3% 104.3% 96.4% 
Basic and Fabricated metal products 29.4% 45.2% 68.3% 62.7% 62.7% 56.9% 
Machinery and equipment: of which       
ICT-producing 59.7% 87.7% 77.9% 91.2% 66.3% 88.5% 
Non-ICT-producing 37.9% 42.6% 51.8% 57.8% 60.2% 60.9% 
Other manufacturing 71.9% 75.5% 100.4% 111.9% 111.3% 114.1% 
       
Total Manufacturing 57.9% 62.6% 74.7% 77.8% 73.2% 71.4% 
Note: ICT production relates to Office Machinery, Electronic Valves and Tubes and Telecommunication Equipment 
Source: Groningen Growth and Development Centre (http://www.ggdc.net/icop.html)   
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Table 2: Labour Cost Levels (Labour Cost per Hour Worked) by Major Manufacturing Branch, 1980-2003, US=100 
 1980 1985 1990 1995 2000 2003 
Germany       
Food, beverages and tobacco 64.0% 36.4% 71.2% 89.3% 54.0% 61.8% 
Textiles, apparel & Leather 107.6% 65.4% 130.8% 168.7% 104.3% 118.4% 
Chemicals & allied products 110.6% 62.7% 115.8% 139.4% 84.5% 88.6% 
Basic and Fabricated metal products 82.7% 52.5% 99.9% 125.0% 81.4% 93.1% 
Machinery and equipment: of which       
ICT-producing 126.8% 68.6% 118.5% 144.6% 70.5% 89.1% 
Non-ICT-producing 96.7% 54.2% 105.3% 131.5% 86.1% 91.7% 
Other manufacturing 94.9% 54.7% 101.5% 131.3% 80.9% 95.7% 
       
Total Manufacturing 96.1% 55.7% 107.1% 132.7% 82.1% 92.9% 
       
France       
Food, beverages and tobacco 88.5% 52.2% 93.9% 104.2% 68.4% 76.3% 
Textiles, apparel & Leather 135.8% 82.8% 140.2% 154.3% 98.0% 122.2% 
Chemicals & allied products 135.6% 79.8% 133.0% 139.6% 92.5% 104.8% 
Basic and Fabricated metal products 98.2% 66.3% 112.3% 120.6% 82.3% 96.5% 
Machinery and equipment: of which       
ICT-producing 148.8% 84.7% 141.5% 141.2% 77.9% 102.8% 
Non-ICT-producing 103.3% 63.0% 107.8% 113.6% 76.3% 78.8% 
Other manufacturing 117.5% 70.9% 119.7% 132.7% 85.1% 103.9% 
       
Total Manufacturing 110.2% 66.6% 113.6% 122.0% 78.7% 89.8% 
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Table 2: Continued 
 1980 1985 1990 1995 2000 2003 
United Kingdom       
Food, beverages and tobacco 88.3% 61.7% 112.1% 103.8% 90.7% 105.9% 
Textiles, apparel & Leather 82.8% 53.6% 89.8% 93.1% 98.7% 112.7% 
Chemicals & allied products 85.5% 52.6% 94.6% 93.2% 91.4% 97.4% 
Basic and Fabricated metal products 57.4% 41.1% 67.6% 75.9% 82.2% 92.3% 
Machinery and equipment: of which       
ICT-producing 67.6% 43.1% 75.5% 89.8% 71.6% 76.4% 
Non-ICT-producing 67.4% 43.6% 76.5% 70.9% 69.7% 73.2% 
Other manufacturing 85.9% 58.0% 97.5% 100.8% 99.6% 117.7% 
       
Total Manufacturing 74.5% 49.1% 85.4% 85.4% 82.4% 92.2% 
Note: ICT production relates to Office Machinery, Electronic Valves and Tubes and Telecommunication Equipment 




Table 3: Unit Labour Costs by Major Manufacturing Branch, 1980-2003, US=100  
 1980 1985 1990 1995 2000 2003 
Germany       
Food, beverages and tobacco 115.3% 68.6% 118.5% 157.5% 73.8% 87.5% 
Textiles, apparel & Leather 138.7% 92.1% 157.9% 214.3% 134.7% 196.9% 
Chemicals & allied products 83.5% 62.7% 121.8% 128.8% 74.0% 82.1% 
Basic and Fabricated metal products 103.8% 64.6% 115.5% 144.0% 94.3% 109.7% 
Machinery and equipment: of which       
ICT-producing 115.3% 46.5% 113.0% 213.8% 94.1% 128.9% 
Non-ICT-producing 137.2% 75.6% 144.1% 175.2% 118.3% 139.3% 
Other manufacturing 118.7% 69.7% 119.2% 133.3% 74.9% 94.4% 
       
Total Manufacturing 99.1% 60.5% 116.1% 149.5% 102.5% 128.7% 
       
France       
Food, beverages and tobacco 115.9% 83.4% 121.6% 148.3% 81.1% 87.5% 
Textiles, apparel & Leather 140.7% 105.2% 174.8% 191.7% 117.7% 156.9% 
Chemicals & allied products 64.2% 74.8% 110.1% 94.8% 59.2% 69.2% 
Basic and Fabricated metal products 96.9% 56.9% 106.3% 118.3% 82.1% 99.2% 
Machinery and equipment: of which       
ICT-producing 84.2% 43.2% 110.8% 165.7% 107.8% 195.2% 
Non-ICT-producing 189.7% 103.1% 170.6% 148.5% 85.6% 90.6% 
Other manufacturing 165.6% 87.3% 135.7% 134.8% 78.0% 92.9% 
       
Total Manufacturing 111.2% 74.0% 123.7% 128.6% 85.0% 102.2% 
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Table 3: Continued 
 1980 1985 1990 1995 2000 2003 
United Kingdom       
Food, beverages and tobacco 159.7% 105.3% 157.3% 150.8% 109.4% 121.4% 
Textiles, apparel & Leather 102.1% 81.4% 115.6% 123.6% 133.7% 172.3% 
Chemicals & allied products 90.8% 62.1% 104.9% 88.5% 87.6% 101.1% 
Basic and Fabricated metal products 195.3% 90.9% 99.0% 121.1% 131.2% 162.1% 
Machinery and equipment: of which       
ICT-producing 113.4% 49.2% 96.9% 98.5% 108.1% 86.3% 
Non-ICT-producing 177.7% 102.4% 147.7% 122.8% 115.9% 120.1% 
Other manufacturing 119.4% 76.9% 97.2% 90.1% 89.5% 103.1% 
       
Total Manufacturing 128.8% 78.5% 114.3% 109.8% 112.6% 129.1% 
Note: ICT production relates to Office Machinery, Electronic Valves and Tubes and Telecommunication Equipment 
Source: See Tables 1 and 2       
 The change in comparative productivity and ULC levels in the UK manufacturing sector 
relative to the U.S. are in sharp contrast with those for Germany and France. Between 1980 and 1995 
UK productivity levels significantly improved in all major manufacturing sectors (except for textiles). 
Just as in France and Germany, the UK performance weakened relative to that of the U.S. 
manufacturing sector since 1995, but not as strong as in Germany. Strikingly the productivity 
performance of the ICT machinery sector was much better by 2003 than in France and Germany. 
However, with the improvement in comparative productivity levels, labour cost levels also increased 
rapidly in the UK, partly because the UK pound depreciated less than the euro since the mid 1990s. In 
2003, UK wage levels were above those of Germany in food manufacturing, chemicals and other 
manufacturing. As a result, whereas the UK improvement in productivity relative to the U.S. went 
together with a decline in unit labour cost levels until the mid 1990s, the stagnation of relative 
productivity and the rise in nominal wage labour led to a considerable worsening of the ULC position 
since 1995 and in particular since 2000, except for ICT production.  
 
The upshot of this brief overview of comparative levels of productivity, labour cost and unit 
labour cost in these four major industrialized countries, is the large diversity in terms of comparative 
performance. The earlier conclusion that – at the aggregate level – productivity and labour cost 
basically move in tandem – so that ULC levels are more similar countries – is not confirmed when 
looking at more detailed industry level. Part of these differences may be due to differences in 
industrial structure (as is the case, for example, within machinery and equipment), but industry-
specific characteristic may also inhibit trade between countries. Finally, measurement issues 
concerning price indices and PPPs to obtain volume measures may also affect the results at more 
detailed level.19 
 
                                                     
19 See also van Ark (2004).  
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5. The Unit Labour Cost Position of Developing Countries 
 
The unit labour cost comparisons included in KILM are mainly for advanced countries, which (except 
for Taiwan) are all members of the OECD. The main reason for this focus on advanced countries is 
the lack of adequate information on labour compensation from the national accounts of low income 
countries. Labour compensation measures need to include employers’ cost such as social security 
contributions, etc., which are often not well registered in those countries. In addition, the relatively 
large share of self-employed persons, even in manufacturing, complicates the analysis of unit labour 
cost for developing countries. Finally, the lack of detailed industry-level PPPs inhibit the calculation 
of comparative levels of productivity. 
 
Various national and international organizations, however, have produced studies of unit 
labour costs in non-OECD countries, including estimates for Central and East European countries 
(UN Economic Commission for Europe) and for Latin American countries (Inter-American 
Development Bank). The measures, however, are not always easy to compare in particular because 
the labour cost measures may or may not include income-related factors such as remuneration for time 
not worked, bonuses and gratuities, housing allowances and payments in kind.20 
 
In recent years, there has been considerable interest in measuring the level of unit labour costs 
in the manufacturing sector of China, given China’s increased share in world trade of manufacturing 
products. A detailed study commissioned by the Bureau of Labor Statistics has investigated the 
possibility to construct ULC measures for China, which is one of the major U.S. trading partners not 
presently included in the BLS database.21 The study identifies the great difficulty in obtaining 
estimates for manufacturing employment and labour compensation, in particular outside cities and for 
the growing private sector of the economy. Despite the substantive statistical uncertainties, some 
recent studies demonstrate a decline in trade-weighted unit labour cost of China relative to its main 
competitors between the late 1980s and the mid 1990s, after which the ULC trend in China reverts to 
a slight increase since 1995. The latter increase is due to the actual rise in unit labour cost in China (in 
national currency), a decline of unit labour cost of major competitors such as Korea, Taiwan and the 
U.S., and the growing importance of Taiwan in Chinese trade.22  
 
Most studies for developing countries concentrate on trends in (trade-weighted) unit labour 
costs and real effective exchange rates. One of the few studies that also provide comparative level 
estimates of productivity and unit labour cost is by Golub (1999). The Golub study includes fourteen 
countries, including the G-5 (France, Germany, Japan, United Kingdom, and United States), seven 
major Asian countries (India, Indonesia, Korea, Malaysia, Philippines, Singapore and Thailand) and 
two Latin American countries (Chile and Mexico). Despite the advantage of including several 
medium income countries, Golub’s dataset differs in some respects from the estimates for the 
                                                     
20 One may of course argue that such contributions are generally quite low in low-income countries anyway so 
that the bias would be limited when using only gross salaries received by employees. On the other hand, 
employers’ contributions to social security may often be paid in kind which mostly remains unmeasured 
anyway. There is also some evidence that bonuses on regular wages are quite frequent in low income countries, 
for example in China.  
21 See Banister (2004).  
22 See, for example, Dullien (2005) and Hiumin and Ruoen (2004).  
 8
advanced countries in KILM 18. Whereas the latter measures are almost entirely based on national 
accounts, Golub’s measure of labour compensation relates to employee wages, obtained from 
UNIDO, which does not include employer contributions to social insurance. Golub’s estimates are 
only for manufacturing, and for productivity he does not provide estimates of output per hour worked 
but only output per person employed. It is also unclear whether the Golub study includes an 
adjustment for labour compensation of the self-employed. In converting manufacturing productivity 
to a common currency, Golub makes use of purchasing power parity for producer durables obtained 
from the Penn World Tables.23  
 
Despite these differences, Golub’s results may be compared with those for the advanced 
countries discussed in Section 3. As stressed earlier, Golub also emphasizes that relative levels of unit 
labour cost are much closer between countries than those of labour productivity and compensation 
separately, as differences in the relative levels of both indicators more or less offset each other. Still 
there are differences among countries. By the early 1990s relative unit labour cost level in Malaysia 
and Thailand had converged to about the same level as those in the U.S., whereas those in the 
Philippines were at between 70-80% of the U.S. level and those for Indonesia at only 20-30% of the 
U.S. level. All these Asian countries, however, experienced large depreciations of their currencies 
during the late 1990s, which might have led to much lower unit labour cost levels. In India, unit 
labour cost levels were well above those of the U.S. until the end of the 1980s, as relative productivity 
levels were lower than relative labour cost. This situation changed markedly during the 1990s also in 
the light of the depreciation of the rupee since the late 1980s. 
 
6. Summary and Conclusions 
 
The main message from this paper is that for an analysis of international competitiveness at least three 
ingredients are required, namely (1) the nominal labour cost per worker or per hour worked, (2) the 
output volume per worker or per hour and (3) the ratio of the purchasing power parity for output 
relative to the nominal exchange rate. An important observation from the comparisons shown here is 
that relative productivity levels tend to move more or less in tandem with relative labour cost levels so 
that unit labour cost levels are closer between countries than labour cost levels per se. The 
competitiveness of a high-wage country is therefore not immediately threatened by lower labour cost 
elsewhere, as countries with low labour cost are usually also characterized by lower productivity 
levels. In addition, for example in the case of the EU-15, we found that it was not so much high labour 
cost, but lower productivity that threatens the competitive position of the region. 
 
However, unit labour cost levels are certainly not identical between countries, as there are 
important deviations due to short term movements in relative prices (related to fluctuation in the 
nominal exchange rate) and differences in industrial structure. Whereas some of the differences cancel 
out at the aggregate level, differences in industry and product composition are quite important at a 
more detailed level. Due to the high data demands to obtain level comparisons, the analysis in this 
chapter was largely restricted to OECD countries, but included measures for medium-income 
                                                     
23 See Summers and Heston (1991). 
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countries like Korea and Mexico. A brief analysis of some complementary evidence for other medium 
and low-income countries shows that ULC levels also shows a fair amount of variation for a wider 
range of countries at different income levels. But again both labour cost and productivity are 
important factors determining cost competitiveness. For example, Korea has shows a rapid 
improvement in labour productivity relative to the U.S., but its unit labour cost level has been 
threatened by rapid wage increases during the early 1990s. In contrast, Mexico has shown a 
deterioration in productivity, but its ULC level has remained much lower than in the U.S became 
compensation levels have also fallen. 
 
It should be stressed that an exclusive focus on productivity, labour cost and unit labour cost 
measurement cannot of course fully explain (changes in) trade patterns and differences in economic 
performance between countries. Firstly, at country level, it is difficult to speak of “competitiveness” 
as strictly speaking one should always distinguish between industries with and without a comparative 
advantage relative to other countries. A focus on industry level detail is therefore very important. 
 
Secondly, as indicated in this chapter, competitiveness covers a much range of aspects than 
just relative cost and productivity, in particular in the longer run. In its broadest interpretation it may 
include various aspects of economic performance and efficiency, such as improvements in product 
quality, a firms’ capacity to innovate and to adapt consumer preferences, but also the functioning of 
the macroeconomic, institutional and policy environment, the quality of financial intermediation, the 
flexibility of factor markets, etc. While competitive gains are primarily realized at the level of 
individual firms producing goods and services, governments have an important role to play to 
facilitate this process. In these light policies with regard to a country’s trade regime cannot be seen in 
isolation of other policy measures, such as labour and product market reforms, education and 
innovation policies. 
 
Despite its limitations, the monitoring of unit labour cost is a useful tool to track a country’s 
competitive performance in the short and medium run – i.e. to take the external sector’s temperature 
and look at the possible cures if unit labour costs go up. The ULC measure is particularly useful when 
decomposed into the effects of productivity, labour cost and relative price performance. Clearly a 
decline in unit labour cost achieved through productivity gains has very different implications for the 
quality and remuneration of jobs than a similar decline which is due to a cut in wages. A too strong 
emphasis on either the wage or the productivity variable can impact the other variable in such a way 
that an intended change in unit labour cost may not occur. For example, on the one hand an excessive 
and long run emphasis on wage moderation may threaten a country’s productivity growth rate as it 
might discourage innovation and investment in human capital. On the other hand, in particular in 
developing countries, a very strong emphasis on efficiency improvement might cut into the 
employment base of mainly low-skilled people creating a large pool of low-productivity jobs in the 
informal sector of the economy, which in turn can threaten the productivity performance of the 
economy in the long run. Clearly a balanced strategy that leads to the creation of more productive and 




Future work in the area of unit labour cost studies should include the extension towards trade-
weighted measures and developing countries. A greater emphasis on industry measures in the tradable 
sector but also on what was traditionally seen as non-tradable industries (such as services) will also 
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Fig. A4: Average Labour Compensation, Labour Productivity and Unit Labour Cost, Total Economy,
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Fig. A6: Average Labour Compensation, Labour Productivity and Unit Labour Cost, Total Economy 
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